Abstract: Two field experiments were conducted in summer seasons of 2010 and 2011 at Agricultural Research Station, Faculty of Agriculture; Suez Canal University at Ismailia governorate; Egypt. The soil textures of experiments were sandy. The experiments are aimed to study the response of Sudangrass cv. Giza "2" to three phosphorus fertilizer rates (0, 37 and 74 kg P2O5/ha), three rates of nitrogen (74, 121 and 171 kg N/ha), and two seeding rates (24 and 36 kg seed/ha). The design of each experiment was split-split plots design. Sowing date was 9th of May in two growing seasons. Plant height, leaves and stem fresh weight/plant, total plant fresh weight, leaf-stem ratio, green forage yield/cut, total green forage yield/season, CP %, and CP yield/cut were increased by increasing phosphorus fertilizer rates up to 74 kgP2O5/ha, and also, it were increased by increasing nitrogen fertilizer rates up to 171 kg N/ha, while crude fiber % was increased by increasing phosphorus levels and decreased by increasing nitrogen levels. At all cuts, increase seeding rates up to 36 kg/ha significantly increased plant height, green forage yield/cut and total green forage yield/season, but decreased significantly leaves and stem fresh weight/plant, total plant fresh weight, but didn't affect significantly leaf-stem ratio, CP yield/cut, and CF %..
INTRODUCTION
Green forage yield of sorghum (Sorghum bicolor var. Sudanense) is an important forage crop in tropical, semitropical and even warm-temperate regions (Bahrani and Ghenateghestani (2004) . The shortage of green forage in summer season is considered to be one of main problem in feeding animals in Egypt. Therefore, it was necessary to set a plan for improve forage yield and quality characteristics of Sudangrass, which is considered an important summer forage crop. Agricultural operations are considered one of the main objectives to achieve an increase in forage yield and crop quality. Nitrogen fertilizer is considered one of main nutrients to be most important factor to increase productivity of forage crops. This element can play an important role in some physiological operation such as photosynthesis rates of crop leaves, amino and nucleic acids assimilation. Therefore, if nitrogen is a limiting factor during active reproductive phase a reduction in forage yield and its quality will be occurred. Increasing nitrogen fertilizer significantly increase biomass above ground of sorghum cultivars (Almodares, et al., 2009; El-Sarag and Abu Hashem 2009; Yagoub and Abdelsalam (2010) ; Dorde, et al., 2011 and Afzal, et al., 2012 and 2013 .
Green forage yield was increased linearly with increasing nitrogen fertilization rates (Zahid et al, 2002) . Afzal, et al., (2013) found that total green forage yield of three cuttings were differed significantly among the different nitrogen levels (0, 28.75, 45 and 57.5 kg N/ha. Nitrogen fertilizer increased crude protein present increased while crude fiber present decreased. (Almodares, et al., 2009; El-Sarag and Abu Hashem, 2009; Dorde, et al., 2011); and Afzal, et al., (2013) in Pakistan, showed that application of 100 kg N/acre, and the highest value of crude protein % (12.0 %) was observed by 100 kg N/acre followed by 75 kg N/acre (10.6%) while, the minimum crude protein content (7.5%) was observed by zero nitrogen per acre.
The role of phosphorus is not conspicuous but it might have played a prominent role to increase rate of biochemical processes which are occurring in the plant to enhance plant growth (Zahid etal, 2002) . Sorghum is response to addition of phosphorus especially soils has very low available phosphorus (Yoana, et al., 2010) . Phosphorus is critical for early development of young sorghum plant. A phosphorus deficiency can cause a restricted of root development and delayed flowering and maturity in sorghum (Mahmood, 2012) . Mahmud, (2003) resulted that gradual increase in plant height and fodder yield also of two sorghum cultivars (Hegari and JS 263) was observed with the increase in phosphorus rates up to 100 kg P 2 O 5 /ha. A progressive increase in crude protein content, crude fiber was observed with the increase in phosphorus rates up to 100 kg P 2 O 5 /ha. Roy and Khandaker (2010) concluded that the tallest plant was found with application of 80 kg tri super phosphate (TSP)/ha and the shortest plant was at control group. Highest green fodder yield was observed at 40 kg TSP/ha followed by 80 kg TSP/ha followed by zero kg TSP/ha in first cutting. It may be suggested that sorghum fodder can be cultivated through the application of 80 kg (TSP) phosphorus fertilizer and harvested at the age of 66 days at first cutting for maximum production. John, et al., (2012) concluded that plant height of sorghum has increased with increasing seeding rates whereas, low seeding rates (116.000 seeds/ha) was preferable because higher seeding rates don't positively effect yield and may cause morphological changes (i.e. taller plants with thinner stems) conductive to lodging) In Pakistan Mahmood (2012) observed that higher plant density of sorghum bicolor (16, 24 and 32 plants m -2 ) caused an increase in plant height, while plant density didn't cause a clear change in protein concentration (7.8, 7.5 and 7.9 % for the three seeding rates, respectively). Bahrani and Ghenateghestani (2004) reported that increasing plant density (25, 33 and 50 plant/m 2 ) was decreased crude protein percentage of Sorghum bicolor L. Moench var. Sudanense. Therefore, the objective of this study was to evaluate the impact of different agronomic practices (phosphorus fertilizer levels, nitrogen fertilizer rates and different seeding rates) on quantity and quality of forage yield of Sudangrass. Our results are expected to be useful for assessing the optimal range for these factors in terms of forage production in Sudan grass, especially in arid and semiarid regions. Table ( 2). Sudangrass Giza-2 variety was selected and tested at two seeding rates 24 and 36 kg /ha. Nitrogenous fertilizer was tested at three rates; 74. 121 and 171 kg N/ha as ammonium sulfate (20.5% N) while Phosphorus fertilizer as calcium monophosphate (15.5% P 2 O 5 ) was used at three rates 0, 37 and 74 kg P 2 O 5 /ha. A randomized complete block split-split plot design with three replications was used in each season. Each experimental plot contained 6 rows 50 cm apart and three meters in length (9 m 2 in total area). Sudangrass cv. Giza "2' seeds were drilled handily in rows on 9 th of May in both growing seasons 2010 and 2011. In previous winter season the experimental soil sites were fallow. All other agronomic practices were applied as recommended for this crop. Three cuts were taken during each growing season; first cut was taken at 60 days after sowing, the second cut at 50 days from the first one and third cut was taken after 45 days from the second one. At each cut five surrounded plants were taken randomly from outer two rows to determine vegetative growth parameter as an average per plant. The growth parameters were as follows: Plant height (cm), Leave fresh weight (g/plant), Stems fresh weight (g/plant), Total plant fresh weight (g), leaves/stem ratio; Fresh forage yield per cut (ton/ha); Total fresh forage yield (ton/ha/season); crude protein percentage and crude fiber percentage per cut was determined according to method to Sadasivan and Manickam (1991) .
MATERIALS AND METHODS
All measurements in this study were analyzed by using an analysis of variance (ANOVA) appropriate for a randomized complete block split-split plot design. Comparisons among averages of each factor were accomplished by using LSD test or Duncan's (1955) multiple tests. Statistical analysis was done by using the COSTAT system for Windows, version 6.311 (Cohort Software, Berkeley, CA, USA).
RESULTS AND DISCUSSIONS Effect of phosphorus fertilizer levels;
Data in table ( 3) indicate that plant height, leaves and stem fresh weights per plant, total plant fresh weight and leaf-stem ratio were affected significantly by increasing phosphorus fertilization rates up to 74 kg P 2 O 5 /ha. Green forage yield per cut also, was increased significantly by increasing phosphorus fertilization rates up to 74 kg P 2 O 5 /ha at all cuts of two growing seasons (table 6) , and difference between rates of 37 and 74 kg P 2 O 5 /ha was insignificant at first cut in two growing seasons. Total green forage yield/ season was increased significantly by increasing phosphorus fertilization rates up to 74 kg P 2 O 5 /ha in the two seasons, this trait was increased from 72.77, 78.13 to 96.94 t/ha at first season and 74.44, 80.19 to 88.71 t/ha at second season for three phosphorus rates, respectively (Table 6) .
Crude protein percentage (Table 6 ) was increased significantly by increasing phosphorus fertilization rates up to 74 kg/ha, but difference between rate of 37 and 74 kg P 2 O 5 /ha was insignificant at all cuts of two growing seasons. While, difference between rates of zero and 37 kg P 2 O 5 /ha was insignificant at all cuts, except at first and third cuts in the second season. Crude protein yield/cut was increased significantly by increasing phosphorus fertilization rates up to 74 kg/ha. Also, Crude fiber percentage was increased significantly by increasing phosphorus fertilization rates up to 74 kg/ha, but difference between rate 37 and 74 kg P 2 O 5 /ha was significant of first cut at first growing season. While, the differences between the rate 0 (zero) and 37 kg P 2 O 5 /ha was significant at all cuts of second season (Table 6 ). The obtained results of this investigation are in accordance with those obtained by Hassan (1976) ; Haggag et al (1986) ; Hafiz and El-Kholy, (2000); zahid, et al (2002) ; Mahmud (2003) , and Mahmood, 2012) .
Effect of nitrogenous fertilizer;
Data in table (4) show that plant height, leaves fresh weight per plant, stems fresh weight per plant, fresh leaf-stem ratio and total plant fresh weight were increased significantly with increasing nitrogen fertilizer rates up to 171 kg N/ha at all cuts in the two growing seasons. Green forage yield per cut was increased significantly by increasing nitrogen fertilizer rates up to 171 kg N/ha. Total green forage yield/ season was increased significantly by increasing nitrogen fertilizer rates up to 171 kg N/ha in the two seasons, where total green forage yield was recorded at first season 70.61, 83.45 and 93.76 t/ha and 68.29, 80.13 and 94.91 t/ha at second season for three nitrogen fertilizer rates in the two seasons, respectively (Table 7) . Crude protein percentage and crude protein yield per Influence of Phosphorous, Nitrogenous Fertilizers and Seeding Rates on Green Forge Yield and Quality cutting at all cuts in the two growing seasons were increased by increasing nitrogen fertilizer rates up to 171 kg N/ha increased significantly (table 7) . Increasing nitrogen fertilizer rates up to 171 kg nitrogen/ha decreased crude fiber percentage at second cut of first season and first beside to third cut of second season. The results of this study are compatible with results of other investigators such as Zahid etal, (2002) ; Almodares, et al., 2009; El-Sarag and Abu Hashem 2009; Yagoub and Abdelsalam (2010) Dorde, et al., 2011; Afzal, et al., 2012 and Afzal, et al., (2013) Effect of seeding rates Data in table (5) cleared that plant height was increased by increasing seeding rate from 24 to 36 kg seeds/ha at three cuts in two growing season. While, leaves fresh weight per plant, stems fresh weight per plant and total plant fresh weight were increasing by decreasing seeding rate from 36 to 24 kg seeds/ha at the three cuttings in the two growing season, while leafstem ratio wasn't affected significantly by seeding rates at all cuts in the two growing successive seasons (Table  5) .
Green forage yield/cut was increased significantly by increasing seeding rate from 24 to 36 kg seeds/ha at three cuts in the two growing season. The higher seeding rate recorded the highest weight of fresh forage yield per cut than the lower one. Green forage yield per cut from using 36 kg seeds/ha overcome that from using 24 kg seeds/ha by 4.64, 3.99 and 5.13 t/ha for three cuts of first season, respectively and by 3.84, 4.46 and 4.68 t/ha for three cuts, respectively in second season (Table  8) .
Total green forage yield was increased significantly by increasing seeding rate from 24 to 36 kg seeds/ha in two seasons. The higher seeding rate increased total green forage yield by 12.35 and 18.44 % at first and second season, respectively (table 8). Crude protein percentage was increased by decreasing seeding rate from 36 to 24 kg seeds/ha, but this increases were significant only in first cut of first season and second cut in second season. While, crude protein yield per cut and crude fiber percentage were increased by increasing seeding rate from 24 to 36 kg seeds/ha., but these increases were significant only in second and third cuttings in second season only. (Table  8) . These results are in accordance with those obtained by (Ahmed (2004) and Bahrani and Ghenteghestani (2004) .
Effect of the interaction among phosphorus: nitrogenous and seeding rates:
The effect of the third interaction among the three studied factors on all studied characters wasn't significant at all cuts in the two growing seasons. 
